On 1 May 2009 we used the Garmin GPS receiver to create waypoints for individuals of Sequoiadendron giganteum that we encountered in the vicinity of Black Mountain Trail. We made most of our field observations over a ca. 0.7 km linear distance between 2036 m and 2236 m el.
Except in quotations, we express GPS coordinates in DDD (decimal degrees) format to four decimal places (e.g., 37.9151u, 2122.2866u 5 latitude, longitude; 173 m el.) because they seem simpler and less error-prone in transcribing than either the traditional DMS (degrees, minutes, and seconds) or usual GPSdevice DMM (degrees, minutes with decimal seconds) formats (respectively, 37u549540N, 122u179110W and 37u54.9069N, 122u17.1989W for the previous example). Computer Support Group (2012) makes available on the Internet a GPS latitude/ longitude coordinate converter and distance calculator.
Terminology:
We define seedlings and saplings of trees as follows: seedling, shoot ,30.5 cm/1 ft tall, main stem ,1.3 cm/0.5 in. diameter, not reproductive; sapling, shoot 30.5-137 cm/1-4.5 ft tall, main stem $1.3 cm/0.5 in. diameter, usually not reproductive. These are essentially taxonomic-horticultural definitions, for example, by Flora North America (Lewis 1971: 18) : ''sapling: a young tree, usually several feet high and less than 4 inches [10.2 cm] in diameter.'' The respective dimensions are appreciably greater when defined by foresters, for instance, by Northwest Illinois Forestry Association (2012): ''seedlings: trees that are less than 4.5 feet [1.4 m] tall '' and ''sapling[s] : trees taller than 4.5 feet [1.4 m] but less than 5.0 inches [12.7 cm] dbh'' (see also SORTIE-ND 2011) . [We checked some 20 dictionaries of biology and botany for ''seedling'' and ''sapling'' and found only Lewis (1971) using actual dimensions to define these terms.]
Criteria for naturalization or regeneration of introduced plants.-The critical question regarding the introduction of Weatherspoon [1990: 553, the map source; since Willard (2000) , the current numbers are 8 northern and 59 southern groves] and, on the overview map, the naturalized population on Black Mountain, northwestern San Jacinto Mountains, Riverside Co. (Fig. 7) , and 16 Apr 2010 (Fig. 8) . Photos by M. 6 ) and R. Schmid (Fig. 5, 7, 8) . reproductive.-Green dots: large, tree cluster; medium, (Fig. 9) , which begins off Highway 243 about 18 road-km northwest of Idyllwild, California. The trail extends 5.6 km from its trailhead at 1567 m el. to its junction with the Black Mountain Truck Trail at 2296 m el. It is an additional 1.2 km via dirt road to the summit of Black Mountain (2369 m el.), for a total distance of 6.8 km and an elevational gain of 802 m.
Black Mountain is in the northwestern San Jacinto Mountains, which are in the northernmost part of the Peninsular Ranges. Black Mountain is in Riverside Co. in the southern unit of the San Bernardino National Forest administered by the Forest Service, US Department of Agriculture (USDA). To the east of Black Mountain is the mountain massif of the San Jacintos (administratively covered by the San Jacinto Wilderness, the Mount San Jacinto State Park Wilderness, and Mount San Jacinto State Park), with Mount San Jacinto (3293 m el.) the highest point.
Black Mountain Trail begins at 1567 m el. in chaparral but then at higher elevations traverses mostly mixed-conifer forest (Lower Montane Coniferous Forest). The trail passes through the upper part of Hall Canyon, which occurs on the southwestern flank of Black Mountain. The trail then extends northeasterly out of the canyon and at about 2140 m el. levels into a sloping plateau or saddle on the northwestern flank of Black Mountain, near the westerly ridge and the final switchback ascent to the summit.
The James San Jacinto Mountains Reserve (2012 Reserve ( ) (33.8083, 2116 Reserve ( .7778, 1623 Reserve ( -1692 is adjacent to Hall Canyon and a short distance upslope from Lake Fulmor (1622 m el.). Indian Creek is the small stream dropping through the drainage and into the lake. Administratively, Hall Canyon is a ''Research Natural Area'' (RNA; see Keeler-Wolf 1990 , 2004 ) that was established in 1990 by the Forest Service, whereas the James Reserve, operational since 1966, is part of the Natural Reserve System of the University of California and is managed by its Riverside campus.
(2) Soils and Climate Everett (2008 Everett ( : 1807 summarized edaphic and climatic information for the region: ''The relatively shallow soils are derived from granitic materials, and granitic boulders can occupy up to 20% of the area. … Climate is Mediterranean with cold wet winters and hot dry summers, with an annual precipitation at Black Mountain of 82.5 cm per year as winter rain or snow (…). Winter snowpacks at these elevations persist into March, and later on north-facing slopes. Summer thunderstorms account for less than 15% of annual precipitation (…). Mean monthly temperatures range from January lows of 0uC to July highs of 18uC.'' Everett's weather data are for the rather distant Big Bear Lake station (el. 2060 Berg 1982) . These stations are either much lower or much higher than our study site extending from 2036 to 2236 m el. The quotations and sequencing of types are from KeelerWolf (1990 KeelerWolf ( , 2004 , which summarize his 1986 and 1989 unpublished reports. These have detailed descriptions and different sequencings of the association types. Everett (2008) used dendrochronology to study the fire history of the mixed-conifer forest on Black Mountain. He created a fire-scar chronology for the years 1349 to 2002. Keeler-Wolf (1990 : 154, 2004 Figure 9 shows 65 GPS plots for at least 157 individuals of Sequoiadendron giganteum that we encountered along and near Black Mountain Trail: Thus, #1-#48 as we ascended and #50-#53 as we descended are plots of 37 single trees, 6 pairs, and 1 triplet [5 52 trees]. In contrast, #c1-#c19 on our ascent and #c20-#c21 on our descent are plots of clusters, each with five or more trees [5 105+]. Our set of plots involved four distinct groups at progressively higher elevations:
1. at the head of Indian Creek in the drainage, 7 individuals, #1-#7 (Fig. 9 ), including #1 as voucher 2009-1; 2. on the slope coming out of the drainage, at least 75 individuals, #8-#22, #c1-#c12 ( #23-#40, #c13-#c19 ( Fig. 9 ), including #27 and #28 as vouchers 2009-5 and 2009-6 (Fig. 3-4, 6 ); 4. on the northwest-facing slope closer to the summit, at least 22 individuals, #41-#48, #50-#53, #c20-#c21 (Fig. 9 ).
We refer to these four groups as, respectively, zone 1, zone 2, zone 3, and zone 4. The ''at least'' qualifier is needed because zones 2 to 4 each included multiple clusters.
The species was seen from 2036 m (#1) to 2236 m (#48) el. over a ca. 0.7 km linear distance (ca. 0.066 km 2 or 6.6 ha) and downslope from Boulder Basin Campground, plus an outlier sapling (#49), the 158 th counted individual ( Fig. 2) , 450 m distant at 2361 m el. near the summit (2369 m).
We encountered individuals of Sequoiadendron giganteum of multiple age classes, from seedlings and saplings (juveniles) about 20-60 cm tall-many 30-45 cm (Fig. 2) -to young reproductively mature trees over 6 m tall and up to about 40 years old ( Fig. 3-8) , an age consistent with the introduction of the species to the area in the revegetation efforts after the August 1974 fire. [Revegetation presumably was in the fall with the onset of the rainy season and undoubtedly was by seedlings and not by seed (see Part 1 below). Assuming 4-yearold seedlings were used (see Discussion, Part 1b), it would be 4 years for the seedling age plus 35 years for the interval (1974 to our observation in 2009) for a total of 39 years or ''up to about 40 years old'' for the oldest trees.]
Uncrowded trees had the classic '''spiretop,' conical or pyramidal form' , which may persist for 75-100 years, or until crowding (Buchholz 1938; Weatherspoon 1990; Willard 1995: 8 for the quote; Lanner 1999; Schellevis and Schouten 1999; Eckenwalder 2009; . Buchholz (1938) provided the first detailed report of shoot growth in Sequoiadendron (see synopsis in Schmid 2012). We also saw several two-stemmed trees and one three-stemmed tree.
Many trees were reproductive with abundant male and female cones ( (Schellevis and Schouten 1999) , and 50-90 mm (Weatherspoon 1990; Krugman and Boe 2008) .
In some areas lying on the ground were numerous intact old cones that had shed seeds. Most cones examined also contained some unshed seeds (Fig. 8) . We tried unsuccessfully to germinate such seeds. Some individuals also appeared to be reproducing vegetatively by layering.
The surrounding vegetation is mixed-conifer forest with Abies concolor, Pinus coulteri, P. ponderosa var. pacifica, and Quercus chrysolepis dominant at lower elevations and P. jeffreyi and P. lambertiana dominant at higher elevations. Calocedrus decurrens, and Ribes nevadense occur throughout most of the aforenoted elevational range. Extensive Alnus rhombifolia and Pteridium aquilinum var. pubescens occur near Indian Creek. The soil in most of the area is sandy granitic and largely free of litter (Fig. 8) .
DISCUSSION
(1) Ecological Considerations: Black Mountain, San Jacinto Mountains (a) Prior ecological studies. -Moore et al. (1979) , , 2004 , Walter et al. (2005) , and Everett (2008) are four ecological studies of the Black Mountain area:
Everett (2008) (Fig. 9) . Walter et al. (2005) studied fire and non-fire succession of chaparral and forest vegetation in and near Hall Canyon, whereas Moore et al. (1979) studied post-fire colonization by Drosophila in the nearby Indian Mountain area to the southwest across Highway 243. Both investigations were at elevations (respectively, up to 1770 m and at about 1525 m) much lower than those of our study area beginning at 2036 m el. (Fig. 9) . unpublished, but summarized in 1990 , 2004 did the environmental analysis of Hall Canyon that resulted in its establishment in 1990 as a ''Research Natural Area'' (RNA) of the Forest Service. Keeler-Wolf's ecological interpretations of Hall Canyon are invaluable. Of the four ecological studies just cited, KeelerWolf (1986 KeelerWolf ( , 1990 KeelerWolf ( , 2004 KeelerWolf ( , but not 1989 is the only one to mention Sequoiadendron (see Appendix). Moore et al. (1979) and , 2004 provide details for the ca. 1880 and 1974 files (see Study Site). We saw fire scars from the former and especially from the latter burns (see also Everett 2008) . , 2004 . We saw at least 158 individuals of this species represented by multiple age classes, from seedlings and saplings (juveniles) about 20-60 cm tall (Fig. 2) to young reproductively mature trees over 6 m tall and up to about 40 years old ( Fig. 3-8) .
There is little doubt that seedlings rather than direct seeding of Sequoiadendron occurred on Black Mountain. Use of seedlings was the practice of the Forest Service (see Part 3) and has been the custom in horticulture. For example, the grove of Sequoiadendron in the Regional Parks Botanic Garden located in Tilden Regional Park, Contra Costa Co., consists of 19 large trees and one large stump. The trees stemmed from four-year-old seedlings planted in March 1946 and resulting from seed sown in January 1942 (Roof 1959) . Furthermore, Keeler-Wolf (1986; see Appendix) indicated that seedlings of Pinus jeffreyi were ''commonly planted'' in the upper Hall Canyon area after the 1974 fire in addition to plantings of S. giganteum (see also Part 3). Lanner (1999: 250) , following Weatherspoon (1990; see also Buchholz 1938) , states that in the Sierra Nevada the mature serotinous cones of Sequoiadendron may persist on trees for some 20 years (the cone stalks produce annual rings) unopened, green, and photosynthetic (Fig. 6) , even becoming lichen encrusted, but finally open to disperse their seeds by ''several ways … in the apparent order of importance'':
1. heat from ground fires; 2. beetle larvae (Phymatodes nitidus) feeding in the cone obstructing the water supply from the branch; 3. Douglas squirrels (Tamiasciurus douglasii) feeding on green cone scales (technically bract-cone-scale complexes), which then lose moisture and open;
4. wind and ice storms dislodging from trees their cones or limbs with cones, ''severing the vascular tissue supplying water to the cones.''
These means result not only in ''a year-round rain of seeds'' beneath the canopy but also in ''a reservoir of seeds'' that the serotinous cones release after a fire (Lanner 1999: 250) .
The ''seeds are well adapted for wind dispersal. They are light (average 200,000/kg …), winged [ Fig. 8] , and fall in still air at a rate of 1.2 to 1.8 m per second. Winds common in late summer and winter storms in the Sierra Nevada can disperse seeds more than 0.4 km … from the tall crowns of mature trees'' (Weatherspoon 1990: 555 ; see also Krugman and Boe 2008) .
It is unclear what factor or factors are causing seed cones of the naturalized population of Sequoiadendron on Black Mountain to open to shed seeds. Lanner's first three methods do not apply: there has been no fire here since 1974, and the two animal taxa do not occur in the area (Anonymous, undated: checklists for 173 species of vertebrates, 478 species of invertebrates, and 242 species of plants), indeed not even in southern California. However, it is possible that a local squirrel or other rodent indigenous to the San Jacintos is eating the cone scales and performing a similar service. Lanner's fourth method seems relevant. Detached cones dry out quickly and shed seeds ''within a few days'' (Buchholz 1938: 303 for the quote; Krugman and Boe 2008) . We picked up from the ground eight intact, mature seed cones with partly open seed scales from which we retrieved 50 winged seeds (Fig. 7-8) .
A fifth method of seed release in Sequoiadendron seems relevant: cone scales of unshed mature seed cones shrink during the heat of late summer and release some seed (Buchholz 1938; Krugman and Boe 2008) . This also occurs in some serotinous species of Cupressus and Pinus, the two other serotinous conifer genera in California (Barbour 2007) .
It is well known that soil moisture is the critical feature characterizing Sequoiadendron (Stark 1968; Rundel 1972; Weatherspoon 1990; Lanner 1999; Fites-Kaufman et al. 2007; : (1) Its groves occur in mesic sites and (2) its successful seed germination and subsequent seedling establishment require moist, well-drained, especially granitic soil that is bare or nearly bare and preferably optimized by fire. The sandy granitic soil in our study area is largely free of litter (Fig. 8) and thus meets these conditions. The 1974 fire would have produced the bare mineral soil essential for seed germination and seedling growth.
(c) Naturalization (regeneration) of the introduced plants of Sequoiadendron.-According to Weatherspoon (1990) , trees as young as 10 years may produce seed, although abundant seed production usually occurs after 150 or 200 years. We assume four-year-old seedlings (see Part 1b) were planted in autumn 1974 after the fire. Therefore, the life history of Sequoiadendron on Black Mountain could have been completed in less than 40 years:
1. in the first generation, growth of seedlings introduced in 1974 (seed was not sown), then survival of seedlings and saplings (juveniles), and, finally, reproductive capacity of young adult trees; 2. in the second generation, germination of the locally produced viable seed, and survival of seedlings and saplings to continue the life history (for details see Weatherspoon 1990: 554-560 ).
The population of Sequoiadendron in the Hall Canyon area is maintainable and should increase, both in numbers and potentially in extent, as long as edaphic and climatic parameters are within the adaptive tolerances of the species. In fact, the population could potentially even spread to nearby canyon drainages or amenable slopes.
In view of the multiple age classes of Sequoiadendron seen, we are confident that the planted population is naturalizing, that is, regenerating, on Black Mountain. However, we have only circumstantial evidence for its spread. Keeler-Wolf's (1990 , 2004 We sought more precise answers in unpublished reports based on observations he made in spring 1985. His color photos (and their captions) in both reports, and the detailed descriptions in especially the 1986 report confirm that the 1974 fire burned intensely into the Incense-cedar canyon bottom forest in the upper part of the canyon but then beyond it faded out in the White fir-sugar pine forest where there are many boulders (see Study Site). In contrast, Keeler-Wolf briefly mentions Sequoiadendron only in the 1986 report, stating that ''the Forest Service replanted a small portion of the upper drainage'' with seedlings of several species, ''although only a small area (perhaps less than 2 ha) was planted'' (see Appendix for detailed quote). ''Upper drainage,'' however, still leaves open whether planting was restricted to the upper canyon, the adjacent upslope region, or occurred in both locations.
We documented at least 157 individuals of Sequoiadendron between 2036 m and 2236 m el. at the head of the canyon and just beyond it. The plantings occurred over a ca. 0.7 km linear distance and within a ca. 6.6-ha area (Fig. 9) . This is the key to the interpretation that follows: Our naturalized population in 2009 encompassed an area over three times the initial ''small area'' of introduction in 1974; compare our ,7 ha with KeelerWolf's ,2 ha cited above. Thus Sequoiadendron appears to be spreading in the upper Hall Canyon area.
We found Sequoiadendron growing in four zones of progressively higher elevation (see Observations and Fig. 9 ): (1) 7 individuals at the head of Indian Creek in the drainage, (2) at least 75 individuals on the slope coming out of the drainage, (3) at least 53 individuals on the sloping plateau or saddle (Fig. 3-4) , and (4) at least 22 individuals on the northwest-facing slope closer to the summit. Zones 1 and 2 are in Hall Canyon, zones 3 and 4 just beyond it. The zones vary in relative steepness from nearly level (zone 3), slightly steep (zone 1), fairly steep (zone 2), and markedly steep (zone 4). [Because zones 2 to 4 each included multiple clusters, the ''at least'' qualifier denotes the minimum census feasible.]
Was Sequoiadendron in 1974 planted solely in zones 1 and 2, which would have the mesic conditions amenable for optimal seedling survival, or perhaps in zones 1 and 2 plus some or all of zone 3, or simultaneously in all four zones? Most likely the initial planting was in zones 1 and 2, with the species later spreading onto the plateau (zone 3) and beyond it (zone 4) (Fig. 9) . Keeler-Wolf's ambiguous ''upper drainage'' probably applies to both zones 1 and 2.
Our evidence is strongly circumstantial that Sequoiadendron spread into zone 4 and all or most of zone 3. We cite five points:
1. The steepness of zone 4 suggests it was unlikely to have been planted with sequoia trees, the ones now there having been seeded in from lower zones. After all, why would Forest Service personnel bother with the very steep zone 4 when the broad, nearly level zone 3 could be more easily and efficiently planted? Zone 4 was so steep that only the younger author of this paper wished to scramble down it. 2. Zones 3 and 4 are more exposed and windier than zones 1 and 2. Seed dispersal would be more effective into and within the former two zones. 3. Zones 3 and 4 are on the northwestern flank of Black Mountain in White fir-sugar pine forest. According to Keeler-Wolf (1986: 51- Fig. 2-6 ), and only sterile plants in zone 4. However, our observations in zone 4 may be incomplete due to the steepness here. 5. Finally, the distribution of individuals in our census is also suggestive (Fig. 9) . It is expected in a spreading population that the highest concentration of individuals would be closest to the initial introduction. This is exactly what we see. The 157 individuals are distributed across zones 1 to 4 as, respectively, 7, 75, 53, and 22 individuals. Zones 2 and 3 have the highest populations, which is consistent with spread from zones 1 and 2 into zones 3 and 4. Significantly, Zone 2 on the slope coming out of the drainage is a rather open site favorable for seedling survival. It is the area where we collected mature seed cones, soil, and duff ( Fig. 7-8 ) as a voucher (R. Schmid and M. Schmid 2009-4) .
In summary, Sequoiadendron appears to have spread upslope from the initial ''small area'' in the canyon (zones 1 and 2) to the sloping plateau or saddle (zone 3; Fig. 3, 4) and to the region just beyond it (zone 4) below the final steep ascent to the summit of Black Mountain.
All this is supposition. We can make only tenuous suggestions because we do not know the precise areas (zones) of original planting. We encourage researchers to visit the site, monitor it, and perhaps, using sophisticated analytical techniques, including dendrochronology, analyze it for evidence of Sequoiadendron giganteum spreading further within and without the site. This non-native species is thriving in the upper Hall Canyon area of Black Mountain and definitely has become naturalized there since its introduction as seedlings planted in ''a small area'' after the August 1974 fire.
(2) Floristic Considerations: Black Mountain, San Jacinto Mountains Berg (1982) issued for Hall Canyon on the southwestern flank of Black Mountain an ''annotated floristic list'' for 229 species. The ''Hall Canyon plant species list'' (Anonymous, undated) treats 242 species and is available on the website of the James Reserve. Both checklists, as well as , 2004 descriptions of the area, include six of the seven species of gymnosperms mentioned above under Observations: Abies concolor, Calocedrus decurrens, Pinus coulteri, P. jeffreyi, P. lambertiana, and P. ponderosa var. pacifica. Only , 2004 mentions Sequoiadendron giganteum (see Appendix). We saw this species mainly between 2036 and 2236 m el. and collected it with P. lambertiana at the same site at 2066.5 m el.
The two checklists seem more complete for lower than for upper Hall Canyon and obviously exclude species above the canyon. Our study area involved two of Keeler-Wolf's six ''association types'' (see Study Site): (1) (Fig. 9) , excluding the outlier sapling (Fig. 2) 450 m distant at 2361 m el. Thus, our samples exceed the elevational range of prior collections.
Incidentally, we saw Sequoiadendron only on Black Mountain and not elsewhere in the San Jacinto Mountains, where we hiked several days each year from 2006 to 2009. We have shown that this species is thriving in the Hall Canyon area and has become naturalized there since its introduction as seedlings planted after the August 1974 fire. Sequoiadendron thus deserves inclusion in local and regional floras and checklists.
(3) Plantings of the Forest Service, Especially in Montane Southern California Southern California has numerous mountains that occur in several mountain ranges of varying extent and height; the regional Transverse Ranges and Peninsular Ranges define cismontane southern California (Schoenherr 1992) . The two largest and tallest ranges in the Transverse Ranges are (1) the San Gabriel Mountains, which occur mostly in northern Los Angeles Co. and slightly in adjacent southwestern San Bernardino Co., and, lying east of the San Andreas Fault, (2) the San Bernardino Mountains, which occur mostly in southwestern San Bernardino Co. and slightly in adjacent northwestern Riverside Co. The San Jacinto Mountains are the northernmost range in the Peninsular Ranges, which extend into Baja California.
For nearly a century the United States Forest Service, established in 1905 with Gifford Pinchot (1865-1946) as its first Chief, actively planted areas with species that were alien to the area. Burns and Sauer's (1992: 49) history of the Forest Service and other agencies introducing non-native conifer species to the San Gabriel Mountains is illustrative: The Forest Service planted in the Angeles National Forest (established 1892) about 100,000 seedlings of conifer species yearly in 1907 and the next few years in an ineffective attempt to reforest the San Gabriels. ''Direct seeding was tried but quickly abandoned as futile.'' Burns and Sauer tabulated 44 conifer species and three hybrids alien to the area, for a total of about 647,000 seedlings planted: Pinus attenuata with 377,000 plantings and P. halepensis Mill. with 64,300 head the list; Sequoiadendron giganteum with 22,900 plantings ranks eighth. However, none of the 47 taxa listed ''are invading adjacent natural habitats'' of chaparral and montane forest. After fires, only P. canariensis C.Sm. resprouted, and only P. attenuata established seedlings, but these were ''too few … to restore the stands.'' A similar situation probably applies to the San Bernardino Mountains and other montane regions, but there are no detailed historical accounts akin to Burns and Sauer (1992) . However, Rogers (1986: 33) wrote the following about Sequoiadendron and the San Bernardino National Forest (established 1907), which administratively consists of two units, the northern with the San Bernardino Mountains of the Transverse Ranges, and the southern with the San Jacinto and Santa Rosa Mountains of the Peninsular Ranges: ''On all National Forests in the Sierra Nevada giant sequoias have been planted from time to time, as they have on several other forests in California. In fact, if interest in the species were measured by the amount of seed stored in the Forest Service seed bank at Placerville, then the San Bernardino National Forest runs a close second to the Sequoia [National Forest]. On the San Bernardino [National Forest] about 5000 to 10,000 seedlings are planted each year, and at least one instance of natural regeneration from some of the early plantings has been observed.'' Unfortunately, Rogers (1986) did not elaborate where this ''one instance'' occurs. However, it may well be the introduction of Sequoiadendron to Hall Canyon after the August 1974 fire , 2004 and its subsequent naturalization on Black Mountain in the San Jacintos.
Large plantings of Sequoiadendron occurred well into the 1990s, judging by a statement in Elliott-Fisk et al. (1997: 328) : ''The Forest Service commonly plants giant sequoia as a fastgrowing species in various timber cuts outside the species ['] natural range and between the existing groves. This practice should be curtailed until there is a more complete understanding of the species['] genetic architecture …. '' Elliott-Fisk et al. (1997) were concerned with threats to the genetic integrity of native groves from outside plantings of individuals native to other groves. One hopes such threat is not a concern with the Black Mountain population some 280 airkm south of its closest native occurrence (Fig. 1) . However, see Appendix) called the use of the alien Sequoiadendron giganteum and the native Pinus jeffreyi (but grown from ''alien seed'') to revegetate Hall Canyon after the 1974 fire such an ''ill-conceived'' act that ''the area must relinquish the title of 'natural area.'''
Over the years increased disillusionment developed about certain practices of the Forest Service, notably regarding fire suppression and the introduction of non-native, often invasive plant and animal taxa to revegetate, restore, or rehabilitate areas. It thus is worth noting that the Forest Service's policy of using non-native species changed (US Forest Service 2010): on 13 Feb 2008 the Forest Service ''issued a new directive [Federal Register 73(30) : 8265-8269 (PDF available)] for the use of native plant materials in the revegetation, restoration, and rehabilitation of National Forest System lands. This first-ever national direction on native plant materials will help the Forest Service to develop and implement a native plant materials program throughout the Agency. The policy helps achieve the Agency's goals of providing for the diversity of plant and animal communities, and restoring native species and habitat conditions in ecosystems that have been invaded by non-native species. Finally, with regard to the Hall Canyon case mentioned above: There is a second irony besides the aforenoted one of introducing the alien Sequoiadendron giganteum and the native (but genetically alien) Pinus jeffreyi into a future ''natural area'': Within a decade of the 1974 fire the native tree species were ''growing rapidly on the burn'' and probably would have reforested the area without outside interference (Keeler-Wolf 1986; see Appendix for detailed quote).
(4) Floristic Considerations: Elsewhere in Montane Southern California (a) Preamble.-Sequoiadendron giganteum has been extensively planted in California as an ornamental, as part of afforestation attempts, and as reforestation efforts, especially post-fire revegetation ones (see Part 3). We found this species thriving as a naturalized alien on Black Mountain in the San Jacinto Mountains of Riverside Co. (Parts 2-3) . These facts suggest similar occurrences elsewhere in montane southern California, particularly in the San Gabriels and San Bernardinos, and possibly even elsewhere in the San Jacintos.
The recent checklist by Roberts et al. (2004 Roberts et al. ( , 2007 for western Riverside Co. does not include the San Jacintos and, incidentally, does not list Sequoiadendron. We have not seen this species mentioned in any published (print) flora or florula for southern California. However, our analysis of labels of herbarium collections in the database of CCH (2012) and of the results of Internet searches for ''Sequoiadendron Gabriel,'' ''Sequoia Gabriel,'' ''Sequoiadendron Bernardino,'' ''Sequoia Bernardino,'' etc., produced some intriguing possibilities: (e) Other mountain ranges.-Previous discussion focused on the San Jacintos (Parts 1-2) and the San Gabriels and San Bernardinos (Parts 4b-d) because we had various types of evidence-herbarium collections (CCH 2012), Internet or printpublished floras and florulas, and personal observations-that report the occurrence of Sequoiadendron in these mountain ranges. These are also the tallest and most extensive in southern California. We ignore other mountain ranges here because we have no evidence that this species is growing elsewhere in montane southern California. In fact, compared to the San Jacintos, San Gabriels, and San Bernardinos, the relative lowness and probably greater aridity of other mountain ranges in southern California make them unlikely candidates for successful long-term or even short-term growth of Sequoiadendron due to its ecological requirements (see end of Part 1).
(5) Summary Conclusion
The site of this study was in the upper Hall Canyon area of Black Mountain in the San Jacinto Mountains, Riverside Co. (Fig. 1) . After the August 1974 fire on the mountain the United States Forest Service revegetated ''a small area '' (Keeler-Wolf 1990 : 156, 2004 of this canyon with seedlings of the Sierran endemic Sequoiadendron giganteum (Fig. 1) . Our GPS census on 1 May 2009 started at the head of the canyon and ended a short distance beyond it, extending from 2036 to 2236 m el. over a ca. 0.7 km linear distance and involving ca. 0.066 km 2 or 6.6 ha. We found both in the canyon and above it at least 157 individuals of Sequoiadendron in the vicinity of Black Mountain Trail, plus an outlier 450 m distant near the 2369-m summit. We also saw multiple age classes, from seedlings and saplings (juveniles) about 20-60 cm tall to young adult trees over 6 m tall, up to about 40 years old, and reproductively mature. This alien species thus is regenerating prolifically on Black Mountain, with juveniles beginning the second generation.
The initial planting of Sequoiadendron in 1974 in ''the upper drainage'' of Hall Canyon was made in ''only a small area (perhaps less than 2 ha)'' (Keeler-Wolf 1986; see Appendix). We documented at least 157 individuals within a ca. 6.6-ha area at the head of the canyon and just beyond it. They were growing in four zones of progressively higher elevation (see Fig. 9 ): (1) 7 individuals at the head of Indian Creek in the drainage, (2) at least 75 individuals on the slope coming out of the drainage, (3) at least 53 individuals on the sloping plateau or saddle (Fig. 3-4) , and (4) at least 22 individuals on the northwest-facing slope closer to the summit. Zones 1 and 2 are in Hall Canyon, zones 3 and 4 just beyond it. Because each of zones 2 to 4 included multiple clusters, the ''at least'' qualifier denotes the minimum census feasible. Most likely the initial planting in 1974 was in zones 1 and 2 (Keeler-Wolf's ''upper drainage''), with the species later spreading onto the plateau (zone 3) and beyond it (zone 4) (Fig. 9) .
We conclude that Sequoiadendron giganteum not only is thriving and definitely naturalized on Black Mountain, but also appears to be spreading from its initial ''small area'' of introduction.
We also made an extensive analysis (1) of labels of herbarium collections (CCH 2012) as well as (2) of the print and Internet literature for the floristics and ecology of southern California. On the basis of this analysis we suggest that this species is possibly also naturalized in the San Gabriel and San Bernardino Mountains of Los Angeles and San Bernardino Cos.
State and regional floras for California should acknowledge in their keys and descriptions such naturalizations of Sequoiadendron giganteum in montane southern California. Sequoiadendron also deserves inclusion in local and regional checklists.
potential scientific reserve. In addition, even though the other planted species are native to the drainage there is little doubt that the planted seedlings are of a different genetic stock than the native individuals. With ill-conceived established plantings of any kind the area must relinquish the title of 'natural area.' Natural post-fire regeneration of Pinus jeffreyi, P. lambertiana, Calocedrus decurrens, and resprouts of Quercus chrysolepis are growing rapidly on the burn and should be sufficient to revegetate the area in natural forest.''
The 1986 ecological report does not mention Sequoiadendron elsewhere. The 1989 establishment report does not refer to this taxon at all.
